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THE UNITED STATES: HER INDUSTRIES* 


By O. P. AusTin, 


CHIEF OF BUREAU OF STATISTICS, DEPARTMENT OF COMMERCE AND LABOR 


HE progress of the United States 
in its material industries has 
been the surprise of the whole 

world, the pride of her affectionate citi- 
zens. From a handful of five million 
people at the beginning of the last cen- 
tury she has grown to eighty millions, 
and from the smallest of beginnings she 
has reached the head of the list in agri- 
culture, in mining, in manufacturing, 
in currency, and in wealth. 

The purpose of this series of lectures 
is to present to you a picture of the 
growth of our common country, a pict- 
ure of acentury of unparalleled develop- 
ment—a development before which the 
world stands in amazement. No such 
record is known to history; no such de- 
velopment has occurred -within so short 
a period; no such height has been at- 
tained in invention, in science, and in 
their application to the affairs of daily 
life, the life of the masses. While all 
nations have shared, in a greater or less 
degree, in the progress and prosperity 


of the century, the United States has 
enjoyed an especially large share of 
both, and made a record of which her 
citizens may well be proud. 

To the first lecture of this series was 
assigned the story of the great natural 
resources and advantages of the coun- 
try, and to the second the history of the 
development of our great agricultural 
resources. Both of these have been 
presented. + 

To me has been assigned the subject 
of the industrial wealth of the nation, 
the development of the conditions which 
have made this the greatest manufact- 
uring as well as the greatest producing 
nation. 

And no subject could be more wel- 
come, more inspiring to the student of 
the development of our country and its 
material resources. Totrace the growth 
of our manufacturing interests from a 
total of 200 million dollars in 1810 to 
13,000 millions in 1g00, and the advance 
of the United States from the bottom of 


*An address before the National Geographic Society, February 25, 1903. 
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the list of great manufacturing nations 
to the very head of that list, is a task 
which fully compensates the student, 
in a renewed admiration for the history 
of our people and a renewed faith in 
their future. 

The first attempt at a census of manu- 
factures in the United States was in 
1810, when the total value was found 
to be, in round terms, $200,000,000. 
The census figures of manufactures in 
1820 and 1830 were incomplete, but 
those of 1840 were about a half billion 
dollars; those of 1850, about one bil- 
lion ; 1860, nearly two billions; 1870, 
over four billions ; 1880, about 5 4 bil- 
lions; 1890, more than 9g billions, and 
1900, 13 billions. The actual increase 
from decade to decade, still speaking in 
round terms, was: from 1850 to 1860, 
nearly one billion dollars; 1860 to 1870, 
over two billions ; 1870 to 1880, one bil- 
lion; 1880 to 18go0, four billions, and 
1890 to 1900, 3% billions. In round 
terms, it may be said that the growth 
in the first half of the century was one 
billion, and in the second half 12 bil- 
lions of dollars. 

The slow growth in the first half of 
the century is due in part to the fact 
that a large share of the manufacturing 
was still performed in the household. 
While the factory system of manufact- 
ure began to take the place of that of 
the household in England in the closing 
years of the 18th century, especially as 
related to textiles, it did not obtain a 
foothold in the United States until dur- 
ing the period of the embargo and the 
War of 1812, and it was not until about 
1840 that it became general ; and as late 
as the middle of the century a consid- 
erable share of the manufacturing was 
still carried on in the family or in the 
small shop by the aid of the family and 
apprentices, as distinguished from the 
factory with paid employés and the 
application of power. Hence it is not 


surprising that the census of 1850 


showed manufactures amounting to but 
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one billion dollars’ value, while the 
chief cause for astonishment is the won- 
derful growth which has occurred since 
that time—a growth from one billion 
dollarsin 1850 to 13 billions in rgo0o. 

I shall therefore confine my analysis 
of the growth of manufactures and its 
causes chiefly to the last half of the 
century, and in this I rely largely upon 
some charts and diagrams, by the use 
of which the eye may aid the mind in 
readily comparing the relative figures 
which mark the stages of growth. 
Necessarily the figures of manufactures 
as a whole can only be stated at decen- 
nial periods, for it is only by the na- 
tional census that this great task of 
measuring the operations of the national 
workshop is undertaken, and I am proud 
to say that the United States takes this 
measurement much more effectively and 
more in detail than any other nation of 
the world. 

Before beginning this analysis, I will 
say in general terms that the census 
figures show that the number of manu- 
facturing establishments has grown 
from 123,025 in 1850to 512,339, or four 
times as many in 1900; the sums paid 
in salaries and wages, from $236,755,464 
to $2,732,821, 528, or 12 times as much 
as in 1850, and the value of the manu- 
factures from $1,019,106,616 to $13,- 
039,279,566, or 13 times as much as in 
1850. 

It is proper to add that the figures of 
the total value of manufactures are 
merely an aggregation of the values re- 
ported by all manufacturers, and as the 
products reported by one manufacturer 
often become the materials for use by 
others, the figures of the grand total are 
to that extent duplications. For ex- 
ample, the leather reported as a manu- 
facture by the tanner becomes the ma- 
terial used by the manufacturer of boots 
and shoes, and is asecond time reported 
by him in stating the value of the manu- 
factures turned out. The yarn pro- 


duced by one manufacturer becomes 
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the manufacturing material for the 
maker of cloth, and the cloth becomes 
the material used by the manufacturer 
of clothing, the value of the yarn be- 
ing thus reported three times, and that 
of the cloth twice, in the final statement 
of the grand total of manufactures pro- 
duced. But as this custom has been 
followed in each census it does not ma- 
terially affect the value of the figures 
for comparative purposes in showing 
the growth of the manufacturing indus- 
try. On the other hand, the 
fact that valuesof manufactures VALUE 
have greatly fallen since the 
earlier dates considered indi- 
cates that the actual increase 
in quantity produced is even 
greater than that indicated by 
the figures, which necessarily 
deal with values only. 
With this basis of necessary 
statistical data I shall try to 
present the remaining facts and 
analyses in a manner in which 
the growth may be measured 
with the eye as well as the 
ear, and conclusions thus more 
readily reached as to the growth 
and cause of this growth, in 
which we all feel such a just 


pride. 


No. 1. —VALUE OF MANUFAC- 
TURES OF THE UNITED 
STATES, 1810 TO Igo0o 

198 
The length of the lines here _® 
1 4 1810 


presented indicates the relative 
value of the manufactures of the 
United States in 1810 and in 
each census year, beginning with 
1840. It will be observed that 
the first great increase was in the decade 
1860-1870; the second, from 1880 to 
I8go. It is well known that the civil 


war conditions, the exceptional home de- 
mand, and the difficulties of importation 
greatly stimulated manufacturing dur- 
ing the period 1860-1870, and the fact 
that the production of 1870 was stated 
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K ha 


in an inflated currency also probably ac- 
counts in some degree for the high figure 
of that year, and also for the fact that 
the apparent increase in the next decade 
was small. The second great increase, 
from 1880 to 1890, was due to the open- 
ing of the interior by railways, by 
which the natural products were easily 
assembled for manufacture, the great 
reduction in cost of transportation, the 
enormous investments of capital in man- 
ufacturing, and the application of labor- 


OF MANUFACTURES IN U.S. 1810%1900 


IN MILLIONS OF DOLLARS 


(3014 
9372 
5369 
4232 
1885 
1019 
483 
: i 
i840 ‘50 ‘60 ‘70 ‘80 ‘90 1900 
INCREASE 1850-1900 1176 / 
INCREASE IN POPULATION 2307, 


DIAGRAM NO. I 

saving machinery to much which was 
formerly performed by hand. In the 
decade from 18go to 1goo came the enor- 
mous expansion in our exports of man- 
ufactures, from 151 millions in 1890 to 
433 millions in 1900, and the organiza- 
tion of great industrial combinations 
by which cost of manufacturing and 
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INCREASE IN VALUE OF MANUFACTURES 1810 ro se and pro- 
ISO WIN EACH DECADE FROM 1840*1900 aN ea ee ee 


—s 
No 2.—INCREASE IN VALUE OF MANU- 


IN MILLIONS OF DOLLARS 
FACTURES, 1810 TO 1840, AND IN EACH 
3641 DECADE FROM 1840 TO 1goo 
This shows the actual increase in the 
value of manufactures reported in each 
census year, as compared with its pre- 
2437 
1047 


decessor, and confirms what has just 

been said relative to the growth in the 

decades 1860-1870 and 1880-1890 and 

I5QO—-19OO. 

No. 3.—VALUE OF MANUFACTURES PER 
CAPITA, 1810 TO Igov 


The very great increase in popula- 
tion suggests, of itself, a great increase 
in manufacturing, and it is therefore 
proper to show the value per capita of 
the manufactures of the United States 
in each census year. It will be seen 
that the value of manufactures reported 
in 1810 and 1840 averaged about $28 


866 


535 





7 hig 650 1660 1670 1860 1890 per capita, and are now about $170 per 
1840 1850 1860 1870 1880 1890 1900. capita, or three times as much for each 


individual at present as in 1860, four 
times as much as in 1850, and six times 
VALUE OF MANUFACTURES PER CAPITA I810- 1900 as much as in 1840. This indicates 

IN DOLLARS o.s¢ that the per capita value of manufact- 
ures consumed by the masses has 1in- 


creased at about this rate, as 97 per 
(49.66 cent of the manufactures are consumed 
at home, while the fact that prices have 


greatly fallen meanwhile indicates that 
109.78 107.59 
59.97 
43.94 
28.3! 
27.43 | 


the quantity consumed is probably five 
1810 i840 ‘50 ‘60 ‘70 ‘80 = 90 1900 


times as much per capita as in 1860 and 
INCREASE. 185071900 2837, 


ten times as much as in r84o. 
DIAGRAM NO 


DIAGRAM NO. 2 


No. 4.—NUMBER OF PERSONS IN EACH 
1,000 ENGAGED IN MANUFACTURING 
AND AGRICULTURE, 1870 TO Igoo 


This shows the number of persons in 
each 1,000 engaged in manufacturing 
and agriculture, respectively. It will 
be seen that the number engaged in 
manufacturing has increased from 53 
per thousand to 74 per thousand, an in- 
crease of 40 per cent since 1870, while 
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the number engaged in agriculture has NUMBER OF PERSONS IN EACH 1000 ENGAGED 





decreased from iy to 135 per thousand, IN MANUFACTURING AND AGRICULTURE 


a decrease of 12% per cent, in the same 

time, showing the trend of labor from 1870 91900 

agriculture to manufacturing. IN AGRICULTURE 
No. 5.—TOTAL NUMBER OF PERSONS 


5: 
ENGAGED IN MANUFACTURES AND 


Sy 
AGRICULTURE, RESPECTIVELY, 1870 IN- MANUFACTURING 
TO 1Ig00 137 

135 
While there is no desire to measure 
the growth of manufacturing by that 
of any other industry or make invidious 
comparisons, it seems not improper to 
| 


call attention to the relative growth of 

the manufacturing industry as compared 75 
with agriculture, which was formerly 

considered the chief occupation of the — 
people of the United States, and which 

still furnishes two-thirds of our enor- 

mous exportations. This diagram 


shows the actual increase and percent- 
age of increase in the total number of 


persons egged in aactirs and gy gp 5) amy | mo Ho 
tive growth in the past 30 years. It INCREASE 187021900 407, | DECREASE 18701900 
Itz 


will be seen that those engaged in man- 4 
ufacture have increased from 2 millions 
to over 5% millions, and those in agri- 


culture from about 6 millions to 10% TOTAL NUMBER OF PERSONS ENGAGED IN MANU- 
millions, and that while twice as many FACTURES AND AGRICULTURE RESPECTIVELY 


DIAGRAM NO. 4 


persons are still engaged in agriculture 
¥ anufacture. the relative ; 1870 ro 1900 
as in manufacture, the relative growth im tanulens 


has been much more rapid in the man- 
ufacturing industry. The number en- 
gaged in manufactures have nearly 


trebled, while the number engaged in PERSONS ENGAGED IN PERSONS ENGAGED IN 
agriculture has not quite doubled. MANUFACTURE . AGRICULTURE 
No. 6.—VALUE OF PRODUCTS OF MAN- 
UFACTURING AND AGRICULTURE, 
RESPECTIVELY, 1870 TO 1900 10.4 
The relative growth on the part of as 
manufactures has also been more rapid 77 
than that of agriculture, since manu- 
factures occupy a comparatively new 5.7 5.9 
field, while agriculture had pretty well 4.7 
developed the most productive sections 
prior to 1880, since which the manu- 27 
factures have made their greatest gains. | 
(870 '80 "90 1900 |j 1870 ‘80 ‘90 1900 
ACTUAL INCREASE 3,665,141, ACTUAL INCREASE 4.515.848 
GAIN 1787 | GAIN 75 7 


DIAGRAM NO, 5 
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VALUE OF PRODUCTS OF MANUFACTURE *a AGRICULTURE 
RESPECTIVELY 1870 1900 


'N MILLIONS OF DOLLARS 


MANUFACTURE 
5369 
| | 
1870 §=‘80 


9372 


‘90 


13039 


1900 


INCREASE $8,806,954.124. 


GAIN 208 °% 


DIAGRAM 


| 
| 


AGRICULTURE 
3764 
2460 
2212 
1870 ‘80 ‘390 1900 
INCREASE $ 1,806, 146,779. 
GAIN 927 


VALUE OF MANUFACTURES EXPORTED 
1800 ro 1902. 


IN MILLIONS OF DOLLARS 


68.2 


40.5 


ih 

3.8 | 
24 

“ - a 
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228.5 


96 


403.6 


1902 


The increase in the value of manu- 
factured products from 1870 to Ig00 
was 208 per cent, while that of agri- 
cultural products was 92 per cent. I 
present these figures of total values of 
manufactures and agricultural products 
respectively merely for the purpose of 
showing the relative growth rather than 
relative value of product. A mere com- 
parison of the aggregate value of man- 
ufactures with aggregate value of agri- 
cultural products would manifestly do 
injustice to agriculture, since, as al- 
ready explained, the statement of the 
gross value of manufactures contains 
many duplications, while there are but 
few duplications in the statement of total 
products of agriculture. But a com- 
parison to show the relative growth of 
the two industries, or the percentage of 
growth in each, seems not improper, 
since the duplications of value in the 
statement of total manufactures have 
existed in all census reports, and a fairly 
accurate estimate of the percentage of 
growth may therefore be had for use 
in comparing with the percentage of 
growth in agricultural products. 

One especially interesting fact which 
the recent census developed is that our 
ianufacturing industry draws 80 per 
cent of its raw material from farms of 
the country and actually utilizes one- 
half of the agricultural products of the 
country. ‘he great cotton and woolen 
manufacturing industries obtain their 
raw material from the agriculturist, the 
material used by the manufacturer of 
leather originates on the farm or ranch, 
as do also those used in the manufacture 
of wines and liquors, the tobacco man- 
ufacturing industry, the milling and 
canning industries, and various other 
lines of manufacture. ‘The census esti- 
mates that So per cent of the raw material 
used in manufacturing isthe product of 
agriculture, and that 51 per cent of the 
value of the products of agriculture was 
purchased and used by the manufact- 
urers of the country as raw material in 
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their manufacturing. This suggests 
the importance of the manufacturing 
industry to the farmer, to say nothing of 
the market furnished him by nearly 6 
million people finding employment in 


the factories and workshops of the 
country. 
No. 7,—VALUE OF MANUFACTURES 


EXPORTED, 1800 TO 1902 

I want now to speak briefly of the 
effect of this increase in manufactures 
upon our foreign trade. Much has 
been said in recent years about the in- 
crease of our exports of manufactures, 
and quite justly, for the growth, es- 
pecially in the past decade, has been 
very great. The growth of the entire 
century, taken asa whole, has been re- 
markable, but especially so in the past 
decade, as will be seen from this dia- 
gram, which shows that the exportation 
of manufactures in 1800 was about two 
and one-half million dollars; in 184o, 
11 millions; in 1860, 40 millions; in 
1880, 102 millions, and in 151 
millions, but that in the short period 
from 1890 to 1902, only 12 years, the 
increase was nearly double that of the 
go years from 1800 to 1890, making the 
total exports of manufactures in 1902 
403 million dollars. 


IS9go, 


No. 8 —PER CENT WHICH MANUFACT 
URES FORMED OF IMPORTS AND EX 
PORTS, 1820 TO 1902 


It is not so much, however, in the 
power to supply foreign markets in 
which our manufacturers have made 
their great record as in their complete 
control of the home market among 
So million prosperous people. They 
have so fully supplied that market that 
they have steadily reduced the share 
which manufactures form of the im- 
ports, while they were also increasing 
the share which manufactures formed 
of the exports. This diagram shows 


the percentage which manufactures 


have formed of the imports and ex- 
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ports since 1820. The share which 
they formed of the imports has steadily 
decreased, from 44.9 per cent in 1820 
to 16.6 per cent in 1902, and the share 
which they form of the exports has 
steadily increased from 7% per cent in 
1820 to 30.8 per cent in 1902. 
No. 9.—DISTRIBUTION OF MANUFACT- 
URES EXPORTED 
Before leaving this subject, you will 
perhaps be interested to know what be- 
comes of the manufactures which are 





PER CENT WHICH MANUFACTURES FORMED OF 


IMPORTS *aEXPORTS. 1820" 1902. 


+4.9 
IMPORTS. EXPORTS. 
37.9 308 
23.1 
27.9 
17.8 
20.0 
15.0 
16.6 13.0 
i820 50 70 ‘90 =—:1902 1820 '50 ‘70 ‘90 ‘95 1902 
DIAGRAM NO, 5 
exported from the United States. This 


diagram shows the distribution of man- 
ufactures by grand divisions. You will 
see that fully one-half of the manu- 
factures exported goes to Europe, the 
greatest manufacturing center of the 


world. Of the 410 million dollars’ 
worth of manufactures exported in 
I90I, 215 millions value went to Eu- 
rope, 96 millions to North America 


other than the United States, 33 mil- 
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lions to Asia, 29 millions to Oceania, 
27 millions to South America, and ro 
millions to Africa. 


No. 10.—VALUE OF MANUFACTURERS’ 
RAW MATERIAL IMPORTED AND PER 
CENT WHICH IT FORMED OF TOTAL, 
IMPORTS, 1820 TO 1902 


Still another effect of this growth of 
our manufactures has been an increasing 
demand for the class of manufacturing 
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the most remarkable growth has been 
in the years since 18go, the total having 
increased from 178 millions in 18go to 
327 millions in 1902, the gain in the 12 
years since 1890 being nearly equal to 
that of the 70 years from 1820 to 1I8go. 
From the second group of lines it will 
be seen that manufacturers’ raw mate- 
rials, which formed less than 6 percent 
of the imports in 1820, now form 36 per 
cent of the greatly increased total. 


DISTRIBUTION OF EXPORTS OF MANUFACTURES 


IN 


i901. 


CENT. 
EUROPE ...... RR RO RELATE EM LIES RIES A BI ANB 0 SESS Se EN ERY $ 215,552 360. 





PER 
NAMERCA../} 1, 96,066,693. 
DORA ws ksis 66 mmm $33,781,503. 

OCEANIA... 80 a $F, 29,006,780. 
S.AMERICA, 60 Mmmm $ 27,170,642. 
AFRICA..... 40 mum $10,576,888. 


DIAGRAM NO. 9 


material which we do not produce at 
home, such as fibers, rubber, silk, tin, 
chemicals and many other articles. This 
diagram shows the increase of manu- 
facturers’ raw materials imported since 
1820. It will be seen that their total 
importation grew from 3 million dollars 
in 1820 to 61 millions in 1860, then 


suddenly increased to 160 millions in 
1880 and 178 millions in 1890 ; 


but that 


11.—RELATIVE 
FACTURERS’ MA 
OTHER IMPORTA 


No. ALUE OF MANU- 
I 


V 
TERIAL AND ALL 
TIONS, 1890 TO Igo2 


This shows the value of manufactur- 
ers’ material imported in 1890, 1900, and 
1902, and compares its value with that 
of all other imports. It will be seen 
that while manufacturers’ material in- 
creased, the other imports decreased. 
Manufacturers’ material increased from 
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VALUE OF MANUFACTURERS RAW MATERIAL total exports, and in 1900 were 433 mil- 


lions and formed 31.6 per cent of the 


IMPORTED “aPER CENT WHICH IT FORMED total exports. In 1902 they were 403 
OF TOTAL IMPORTS, 18201902. millions in value and formed 29.7 per 


cent of the total, the reduction in 1902 
as compared with 1900 being chiefly due 


327.6 to the excessive home demand for certain 
VALUE OF RAW 2993 PER CENT OF lines of manufacture, notably iron and 
MATERIAL TOTAL IMPORTS 362 steel. 
iN MILLIONS OF DOLLARS 
31.8 No. 13.—GROWTH OF EXPORTS OF 
MANUFACTURES, AND SHARE WHICH 
IRON AND STEEL FORMED OF THE 
=5 SAME, 1870-1901 
178.4 
160.0 In this illustration the broken lines 
baa show the share which iron and steel 
IMPORTS OF ALL OTHER 
et MANUFACTURERS IMPORTS 
61.5 MATERIAL 1890 + 1902. 
5.7 1890, 1900 + 1902, 
i | se 
3.8 g 
- 
1820 ‘40 60 ‘80 90 1900 (902 1820 ‘40 ‘60 ‘80 ‘99 1902 ugo 


DIAGRAM NO. IO 


265 millions to 420 millions, while the 420 
other importations decreased from 524 
millions to 480 millions. 


No. 12.—GROWTH OF DOMESTIC EX- 
PORTS, AND SHARE WHICH MANU- 
FACTURES FORMED OF THE SAME, 
1870-1901 


In this illustration the broken por- 205 
tion of the lines indicates the share which 
manufatures formed of the grand total. 
The diagram covers only the period 
from 1870 tg 1901. A more extended 
statement, however, would show that ex- 
ports of domestic manufactures formed 
in 1800 but 7.8 per cent of the total ex- 
ports, and amounted to but 2% million 
dollars, and that the growth in the first 
half of the century was extremely slow, 
having reached only 17% millions in 
1850 and forming but 13 per cent of the 
total exports. In 1875 the exports of 
manufactures amounted to 92% million 1890 1900 
dollars and formed 16.5 per cent of the DIAGRAM NO. II 
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formed of the ‘total manufactures ex- 
ported in each year from 1870 to Igo!. 
The growth in the exportation of iron 
and steel manufactures has been phe- 
nomenally rapid, the total value of iron 
and steel exported being less than two 
million dollars in millions in 
1875, and 122 millionsin 1900. For the 
fiscal year 1902 the total was 98! mil- 
lions, the reduction compared with 1g00 
being due, as already indicated, to the 
unusual home demand for iron and steel 


1850, 9 


GROWTH OF EXPORTS OF DOMESTIC PRODUCTS 
AND SHAKE WHICH MANUFACTURES FORMED OF THAT 


TOTAL, 1870 TO 190). 


IN MILLIONS OF DOLLARS) 
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manufactures for use in domestic indus- 
tries, this demand being so great that 
the importations of iron and steel in 
1903 exceed by far those of any year in 
the last decade. 

MANUFACTURES 
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FROM 1870 TO 
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This illustration shows the growth in 

exports of iron and steel manufactures 
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during the period from 1870 to Igor, 
and illustrates the statements already 
made regarding the very rapid growth 
in this class of our manufactures. The 
United States has in recent years be- 
come the world’s largest producer of 
iron ore and pig iron, her total produc- 
tion of pig iron in 1g02 exceeding that 
of the United Kingdom, Germany, and 
Belgium. 


No. 15.—PROGRESS IN THE PRINCIPAL 
MANUFACTURING INDUSTRIES FROM 
1570 TO Igo! 


This diagram is intended to illustrate 
the growth in the production of the 
great articles which enter into manu- 
factures, such as pig iron, cotton, and 
coal. The growth of coal production 
was from 32 million tons in 1870 to 
261 millions in 1901; of pig iron, from 
1,665,000 tons in 1870 to 15,879,000 
tous in 1901, and over 18 millions in 
1902. The growthof cotton manufact- 
ured at home was from 857,000 bales to 
3,547,000 bales. The importation of the 
principal raw materials for use in manu- 
facturing increased from 20 million dol- 
lars in 1870 to 176 millions in 1901— 
all illustrating the rapid growth in the 
manufacturing industries of the United 
States. The capital employed in manu- 
facturing is shown by the census of 1870 
at 2,118 million dollars, and that of 1g00 
at 9,874 millions, and the value of manu- 
factures turned out in 1870, 4,232 mil- 
lions, and in 1900, 13,040 millions. 

Having now shown the growth in 
manufactures compared with conditions 
in our own country at the beginning of 
the centnry, I want to say a few words 
about the growth of manufactures in the 
United States compared with the growth 
in other countries, especially those great 
manufacturing countries of HKurope— 
France, Germany, and the United King- 
dom. These three countries produce 
practically two-thirds of the manufact- 
ures of all Europe, and therefore it 
seems unnecessary to take into consider- 
ation in this study the other and smaller 





Tue Unirep Srares: Her INpbusrrigs 24% 


TOTAL VALUE OF MANUFACTURES 4 
EXPORTED, 1870 TO 1901, AND THE 


SHARE WHICH IRON AND STEEL 
FORMED OF THAT TOTAL 


n 


nN 
o 
° 


15! 
& 


® 
. © 
2 
t 
68 
| 


1870 80 1885 1890 /895 1898 190) 
PER. CENT WHICH ™ . si 


IRONS STEEL FORM- 

ED OF TOTAL MAN- 2016.2 [4.7 WS) 6172 7 RB 
UFACTURE $ 

EXPORTED. 


uy 


fi 
7 
i ee Se a ae 
SS Si oe se os aes Ge 


DIAGRAM NO. I3 


countries. Curiously, even these old 
and well developed countries do not take 
as complete acensus of manufactures as 
does the United States, and a compari- 
son of growth year by year or even 
decade by decade is difficult. That dis- 
tinguished statistician, the late Mr Mul- 
‘hall, however, made shortly before his 
death some careful calculations on the 
value of the manufactures of the prin- 
cipal countries of the world, especially 
those of Europe, at various dates, and 
these are generally accepted as the best 
available information on this subject. 
I shall now show you by the same pro- 
cess which I have applied in the study 
of our own figures his statement of the 
value of manufactures in France, Ger- 





many, and the United Kingdom from 
1840 to the close of the century, com- 
paring their growth with that of the 
United States. 





No. 16.—VALUE OF MANUFACTURES IN 
FRANCE, GERMANY, THE UNITED 
KINGDOM, AND THE UNITED STATES, 
1840, 1860, 1888, AND 1894 


In the four groups of lines shown you 
in this diagram is presented Mr Mul- 
hall’s statement of the relative value 
of manufactures produced in the four 
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countries, France, Germany, the United 
Kingdom, and the United States, at the 
four dates which I have named, 1840, 
1860, 1888, and 1894, the term ‘‘ Ger- 
many’’ applying in the earlier periods 
to those States now included in the Ger- 
man Empire. The first group of lines 
indicates the value of the manufactures 
of each of the four countries in 1840 as 
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of lines I have retained the same scale 
of measurement per million used in the 
first group, and the same relative posi- 
tion for each of the countries. In 1860 
you will note that the United States 
had almost overtaken Germany and 
France, and that its manufactures were 
about two-thirds in value those of the 
United Kingdom. In 1888 the United 











shown by Mr Mulhall’s figures, ar- States had outstripped all of her com- 
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ranged in the order of magnitude, the 
United States the smallest, 467 million 
dollars, the Kuropean countries follow- 
ing in the order, Germany, France, 
United Kingdom. It will be seen that 
in 1840 the value of manufactures in 
the United States was less than one- 
third of those of Germany or France, 
and less than one-fourth of those of the 
United Kingdom. In the other groups 
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petitors in the race, the value of her 
manufactures, as will be readily seen, 
being more than those of France and 
Germany combined and nearly twice as 
great as those of the United Kingdom. 
In 1894, as will be seen by a glance at 
the final group of lines, the United 
States made still greater gains over her 
competitors, the value of her manu- 
factures in that year being nearly as 
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great as those of France, Germany, and 
the United Kingdom combined. 


No. 17.—GROWTH OF MANUFACTURES 
IN FRANCE, GERMANY, THE UNITED 
KINGDOM, AND THE UNITED STATES, 
1840 to 1894 


Before leaving this subject it may be 
interesting to note the actual rate of 


Her INDUSTRIES 
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but not rapid, the increase being from 
$1,606,000,000 in 1840 to $2,g00,000,000 
in 1894, an increase of 80 percent. In 
the case of Germany the growth was 
more rapid—from $1,484,000,000 to 
$3,359,000,000, an increase of 126 per 
cent. In the United Kingdom the 
growth was at about the same rate as 
that of Germany—from $1,883,000,000 
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growth in manufactures in each of the 
four countries which have just been 
discussed, and I present in this diagram 
lines and figures which will show to the 
eye the actual growth in each country 
at the dates already named. ‘The first 
group of lines relates to France, the 
second to Germany, the third to the 
United Kingdom, and the fourth tothe 
United States. In France it will be 


seen that the growth has been steady, 


to $4,263,000,000, also a gain of 126 
per cent. In the United States the 
growth, it will be seen, was far more 
rapid than that of other countries— 
from $467,000,000 in 1840 to $9,498,- 


000,000 in 1894, a growth of nearly 
2,000 per cent. In other words, the 


manufactures of France in 1894 were 
scarcely double those of 1840; those of 
Germany, nearly two and a half times 
as great asin 1840; those of the United 
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Kingdom, nearly two and a half times 
as great as in 1840, and those of the 
United States practically twenty times 
as great as in 1840. 

The causes of our rapid growth in 
manufactures, as compared with these 
European countries, are not difficult to 
find. ‘The 5 great articles which enter 
most largely into the manufacturing 
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industries today are iron, wood, copper, 
cotton, and coal, the latter being the 
important and necessary factor in trans- 
forming the others into manufactures. 
In each of these great requirements of 
manufacturing the United States has 
larger known supplies than any other 
country of the world, and better trans- 
portation facilities for assembling them 
for manufacturing. A few years ago 
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the United Kingdom was the largest 
producer of pig iron; today we have 
not only far surpassed that country in 
the production of iron, but in 1902 our 
production of pig iron actually exceeded 
the combined production of the three 
greatest pig-iron-producing countries of 
Europe—the United Kingdom, Ger- 
many, and Belgium—and our produc- 
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tion of steel exceeds that of other coun- 
triesinalike proportion. Our production 
of pig iron has grown from less than one 
million tons in 1865 to over 17 millions 
and of steel from 20 thousand 


in 1go2, 
tons in 1867 to over 13 million tons in 
1901. Of copper the United States now 


produces one-half that of the entire 
world, our production of copper having 


grown from less than 1,000 tons in 
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1850 to 270 thousand tons in 1900. Of 
cotton, another important factor in 
manufacturing, our production has 
grown from three million bales in 1870 
to an average of more than ten million 
bales per annum during the last five 
years, and the United States now pro- 
duces three-fourths of the cotton of the 
world and turns one-third of that pro- 
duct into manufactures. Of timber the 
United States is the world’s largest pro- 
ducer. Of coal, for use in assembling 
and transforming these articles into 
manufactures, the United States now 
produces more than any other country, 
her production having grown from 32 
million long tons in 1870 to 261 millions 
in 1gor. Intransportation facilities, by 
which these products are assembled for 
manufacturing, railways have grown 
from 20,000 miles in 1856 to 200,000 
miles in 1902, and are now two-fifths 
those of the entire world. Vessels pass- 
ing through the Sault Ste. Marie canal 
have increased from 106 thousand tons 
register in 1855 to 25 million tons reg- 


ister in 1902, or nearly 20 times that 
passing through the Suez canal; and 


freight rates have fallen to about one- 
fifth those of 1860 and less than half 
those of 188o. 

These comparisons of the growth in 
the production of the great staples re- 
quired for manufacturing may be more 
readily and interestingly presented by 
some simple diagrams showing the rela- 
tive growth in production in the United 
States and those countries which may 
be considered in any degree our com- 
petitors. 


No. 18.—GROWTH OF COAL PRODUC- 
TION IN THE UNITED STATES, 
UNITED KINGDOM, AND GERMANY, 
1875 TO Igo! 


One of the important causes of the 
growth of our manufacturing is our 
plentiful coal supply and the ease with 
which it is produced. TheUnited States 
now actually produces one-third of the 
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entire coal supply of the world. The 
United States, the United Kingdom, 
and Germany produce three-fourths of 
the coal of the world, and I show 
in this diagram the growth of coal 
production in each of these three coun- 
tries from 1875 to1gor. It will be seen 
that the United States and Germany 
started abreast in 1875, with a produc- 
tion of about 50 million tons each, but 
far below the United Kingdom, which 
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produced about 135 million tons. The 
United States advanced much more rap- 
idly than Germany, and in 1898 passed 
the United Kingdom, and is now sufh- 
ciently in the lead to assure that she 
will continue the greatest coal-produc- 
ing country of the world. This asser- 
tion is fully justified by the fact that 
the area of our coal fields is ro times as 
great as those of all Europe, and they 
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are only equaled in area by those of 
China, which must remain undeveloped 
until transportation facilities make their 
supplies available. 

THE 


No. 19.—COAL PRODUCTION OF 


WORLD, 1870-Igo01 


‘This diagram shows the growth in 
coal production of the world from 1870 
to rgo1. The first pair of lines shows 
the production of Germany in 1870 and 
Ig0I respectively, the second pair the 


RELATIVE GROWTH IN COAL PRODUCTION 
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No. 20.—PIG-IRON PRODUCTION OF THE 
UNITED STATES COMPARED WITH 
THAT OF THE UNITED KINGDOM 
AND GERMANY 


An equally important factor in manu- 
facturing is the supply of iron and steel. 
I have already told you that the United 
States produces one-third of the coal 
of the world, and I may now add that 
she produces 30 per cent, or nearly one- 
third, of the iron ore of the world. Of 
iron and steel, as of coal, the three great 
producing nations of the world are the 
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United Kingdom, the third pair the 
United States, and the fourth pair the 
remainder of the world. In the second 
group of lines is shown the increase in 
production from 1870 to rgor in Ger- 
many, the United Kingdom, the United 
States, and the remainder of the world. 
It will be seen that the gain of the 
United States in that time was equal to 
that of Germany and the United King- 
dom combined. 
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IN MILLIONS OF 1ONS) 
ts5 
2? 
2 
7 
GERMANY UNITED UNITED ALL 
KINGOOM STATES OTHER 

COUNTRIES 


NO. I9 


United States, the United Kingdom, 
and Germany. This diagram shows 
the growth of pig-iron production in 
the United States, United Kingdom, 
and Germany since 1877. It will be 
seen that the United States and Ger- 
many started abreast in 1877, far below 
the United Kingdom, and that in 1901 
the United Kingdom and Germany were 
about equal, but with the United States 
so far above them that her output was 
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actually equal to the combined produc- 
tion of the United Kingdom and Ger- 
many, and in 1902 was equal to both 
those countries, with Belgium thrown 
in for good measure. 


No. 21.—STEEL PRODUCTION OF THE 
UNITED STATES, UNITED KINGDOM, 
AND GERMANY, 1877 TO Igo! 


In steel production the progress of 
the United States has been even more 
striking, compared with that of her chief 
competitors, than in iron or coal. The 
United States, United Kingdom, and 
Germany, it will be seen from this dia- 
gram, started nearly abreast in 1877, 
but the United States so far surpassed 
them that her production of steel is now 
not only greater than that of both com- 
bined, but is actually 44 per cent of that 
of the entire world. 


No. 22.—COPPER PRODUCTION OF THE 
UNITED STATES COMPARED WITH 
THAT OF OTHER COUNTRIES 
Copper, which was always an im- 

portant metal, has become especially so 
in the recent years in which the use of 
electricity has so marvelously increased ; 
and, as the demand for copper increased, 
the supply of the United States has so 
increased that she has not only out- 
stripped all her rivals, but now produces 
one-half the copper of the world. The 
four principal copper-producing coun- 
tries are: United States, Spain, Chile, 
and Japan. It will be seen from this 
diagram that while all these countries 
were nearly abreast in production in 
1883, at the beginning of the world’s 
great demand for copper, the United 
States immediately began her upward 
movement in production, while the other 
countries have made little change in 
their output. Asa result we now pro- 
duce as much copper as all the other 
countries of the world combined. 


No. 23.—COTTON PRODUCTION OF THE 
WORLD, AND SHARE OF THE UNITED 
STATES IN THAT PRODUCTION 
Another extremely important factor 

in manufacturing is cotton. Of this the 
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United States produces practically three- 
fourths of the world’s entire supply, and 
has doubled her production since 1880, 
and shown an ability to double the pres- 
ent product if the world demands it. 
This diagram shows the world’s pro- 
duction of cottonin 1902. ‘The first line 
is forall of America south of the United 
States ; the second, Africa; the third, 
Asia; and the fourth, the United States. 
The second group of lines shows the 
production of the United States in 1870, 
1880, 1890, and 1902, indicating the 
growth of production in response to the 
world’s demands. 


24.—RAILWAYS OF THE UNITED 
STATES AND EUROPE, 1850-1902 


While the production of raw materials 
isan important factor in manufacturing, 
the power of quickly and cheaply as- 
sembling those materials for actual man- 
ufacturing and of distributing them after 
manufacture is another important factor, 
and in this the United States surpasses 
all other nations. In this diagram I 
compare the railways of the United 
States not merely with those of a single 
country, but with those of all Europe. 
In 1850 our railways were two-thirds as 
great in length as those of Europe ; in 
1870, five-sixths as great ; in 1880, nine- 
tenths, and in 1902 they actually ex- 
ceeded those of all Europe by 12 per 


cent. ‘The second group of lines shows 
the relative railway mileage of the 


United States in 1850, 1870, 1880, and 
1902, and indicates the rapidity of 
growth. 

I have now shown you, first, the in- 
crease in production of manufactures ; 
second, the increase in production of 
raw material, and, third, the increase 
of transportation facilities. These three 
facts suggest that probably the manu- 
facturing industries have extended far 
into the interior of the country, and 
especially to those sections where the 
raw material or the coal is produced, 
and an examination of the records of 
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the census shows that this is true. We 
are accustomed to think of the New 
England and Middle States as the chief 
seat of the manufacturing industries, 
and it is rather surprising to know that 
the center of the manufacturing indus- 
tries has steadily moved westward until 
it is now located in the State of Ohio. 

It is equally surprising to know that 
Ohio ranks first of all the States of the 
Union in the manufacture of carriages 
and wagons and of clay products, and 
second in agricultural implements and 
in iron and steel manufactures. Illinois 
holds first rank in the manufacture of 
agricultural implements, cars, bicycles, 
and distilled liquors,and second in men’s 
clothing, furniture, musical instruments, 
soap, and candles. Wisconsin ranks 
first in lumber and timber production, 
Minnesota first in flour manufacturing, 
Missouri first in the manufacture of 
tobacco, Texas first in the manufacture 
of cotton-seed oil cake, Colorado first 
in lead, and California first in explo- 
sives, wines, and preserved fruits. The 
various manufacturing interests have 
extended far into the interior of the 
country, and in some cases across the 
entire continent. 

While the plentiful supply of raw 
materials and unexcelled facilities for 
assembling them are perhaps the most 
striking among the causes of our manu- 
facturing success, we must add another 
factor, thestrenuousness of labor. This 
is one which we, as Americans, scarcely 
appreciate, because it is a condition to 
which we have always been accustomed; 
but that it has been an important factor 
in our success over other nations is evi- 
denced by the attention which it receives 
from representative men of other coun- 
tries who have studied our success and 
sought to learn its causes. Mr J. S 
Jeans, secretary of the British Iron 
Trade Association, who recently accom- 
panied a commission of iron and steel 
manufacturers sent to the United States 
to study conditions here, in his report 
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says: ‘‘One of the notable character- 
istics of the principal cities and indus- 
trial centers of the United States is the 
comparative absence of a leisured class. 
The typical American appears to live 
only to work, and to work at something 
that will be a life-long career of useful- 
ness to himself and the community. 
Every man, however rich, must have a 
calling in the United States.’’ Mr Lud- 
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wig Max Goldberger, of Berlin, Royal 
Privy Councillor of Commerce and mem- 
ber of the Imperial German Consultative 
Board for Commercial Measures, who 
visited the United States in 1902, spend- 
ing some eight months studying our 
commercial conditions, says: ‘‘A sort of 
fanaticism for work seems to have taken 
hold of men in the United States. Labor 
is so intense in the centers of industry 
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that, barring sleep, it scarcely permits 
of any other recreation, and for that 
reason places of pleasure, if we except 
large towns, are veryrare. The fanati- 
cal desire for work, of which I have just 
spoken, begins in early youth, and 
almost as young as the industries of the 
country are the leaders of large enter- 
prises, many of them mere boys. On the 
other hand, there are few men who stop 
work and retire to live on their incomes, 
even when they have earned millions.’’ 

One other cause of our growth in 
production—and it is the last one which 
I shall suggest—is the greatness, the 
physical greatness, of our country. 
We do not realize, I think, how big we 
have grown. We proudly compare the 
growth of our manufacturing or exports 
with that of the United Kingdom, for 
example; but we do not, apparently, 
stop to consider that the area of Eng- 
land is less than that of the State of 
Kansas, and that of the entire United 
Kingdom less than that of Kansas and 
Nebraska combined. When we com- 
pare our own conditions with those of 
France, we forget that its area is less 
than that of our two Territories of Ari- 
zona and New Mexico combined. We 


THE 


HE great popularity of the 

mango among the natives of the 

Tropics, who in most places pre- 
fer the fruit to the orange or banana, 
recently led the U. S. Department of 
Agriculture to study the mango witha 
view of ascertaining whether it might 
not be made as popular among the peo- 
ple of the United States as the orange 
and banana. Great quantities of man- 
goes are grown in Porto Rico, and it 
occurred to the Department that if the 
fruit was such as would find favor 
among the American people, a profit- 
able industry might be started on the 
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look with complacency upon the figures 
which compare our growth in manu- 
factures, commerce, and population 
with that of Germany, but overlook the 
fact that all of the German Empire is 
smaller than our single State of Texas. 
The area of the Thirteen Colonies, as 
defined by the Peace Treaty of 1783, 
was equal to that of the present United 
Kingdom, France, Germany, Norway, 
and Sweden, whose combined popula- 
tion today is 143 millions. The area 
added by the Louisiana Purchase is 
greater than the present area of Spain, 
Portugal, Italy, Austria, Hungary, and 
all of the Balkan States, with a com- 
bined population of 145 millions. The 
area added by the Florida Purchase is 
more than that of the present Denmark, 
Netherlands, Belgium, and Switzer- 
land, whose population today is 18 mil- 
lions. The combined area of the Texan, 
Mexican, Oregon, and Alaskan addi- 
tions is nearly equal to that of all Euro- 
pean Russia, whose present population 
is 106 millions. Thus, our present area, 
including Alaska, may be said to prac- 
tically equal that of all Europe, whose 
population is in round terms 4oo mil- 
lions of people. 


N OF THE MANGO 

island in exporting mangoes to the 
United States. Mr G. N. Collins, a 
specialist of the Department, was dis- 
patched to Porto Rico to investigate 
the question. He found the mango 
one of the most common fruits in the 
island, and during the season when it 
is ripe, May to August, eaten in larger 
quantities than any others, with the 
possible exception of the banana, which 
is used more as a vegetable and cooked 
in one form or other. Unfortunately, 
most of the mangoes at present grown 
in Porto Rico are, however, too fibrous 
and coarse to ever become popular in 



































From G. N. Collins, U. S. Department of Agriculture 


Grove of Mango Trees, between Cabo Rojo and Joyua, P. R. 
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the United States. The best varieties, 
which are rich and delicate, are scarce 
at present; but Mr Collins believes that 
in a very short time, with more care in 
the cultivation of the tree and with the 
introduction of new varieties of mango, 
great quantities of the finest fruit can 
be grown and shipped to this country. 
He believes that the fruit would soon 
become immensely popular and equal, 
if not surpass in popularity, both the 
orange and banana. 

Mr Collins’ report to the Department 
of Agriculture* has recently been pub- 
lished, and from it the following notes 
are taken: 

Though European residents in the 
Tropics almost universally acquire a 
fondness for the mango, and in England 
the demand for it is steadily increasing, 
it having been found possible to make 
importations from India, notwithstand- 
ing the great distance, the mango is as 
yet little known in the United States, 
having been represented in our markets 
only by fruit of inferior varieties. These 
give no suggestion of the qualities of 
the better sorts, and tend rather to dis- 
courage than to increase the demand. 
If an effort similar to that which brought 
the banana into favor in the United 
States} could place an adequate sup- 
ply of good mangoes before the public, 
there is no apparent reason why this 
new tropical fruit should not repeat the 
history of its now popular predecessor. 

A taste for mangoes hasin most peo- 
ple to be cultivated; but once acquired, 
it is like a taste for olives, and becomes 
almost a craving. The milder flavored 


*“° The Mango in Porto Rico.’’ By G.N. 
Collins, Department of Agriculture, Bureau 
of Plant Industry, Bulletin No. 28. 

+ The banana was first introduced on a large 
scale into the United States by a steamship 
line which brought great quantities of bananas 
from the West Indies. It was not confidence 
in the latent popularity of the fruit that in- 
duced the steamship line to bring the bananas 
over, but a last effort to get freight for its 
vessels. 
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varieties, in which no taste of turpentine 
is to be detected, are usually enjoyed 
even by the novice, but after one be- 
comes familiar with the fruit a slight 
taste of turpentine ceases to be disagree- 
able. ‘The fiber, however, that exists 
in the poorer varieties is an unmitigated 
evil, and renders the eating of a mango 
a serious operation. Persons forming 
their opinion of the fruit from these poor 
varieties usually indorse the proverbial 
statement that the mango is ‘‘a mass of 
tow saturated with turpentine;’’ but 
those acquainted with the fruit at its 
best are almost unanimously enthusi- 
astic in their praise. Elphinstone, the 
historian of India, says: 

‘*’The mango is the best fruit of India, 
at once rich and delicate, and all other 
fruits are comparatively insipid beside 
its intensity of taste. There is some- 
thing in it that is nothing less than vo- 
luptuous.’’ 

Good mangoes are produced in Amer- 
ica, but as yet in such small quantity 
that few persons have had an opportu- 
nity to taste any but inferior fruit. 
Sample lots of the more common and 
poorer varieties are frequently shipped 
to northern markets, and have doubtless 
done much to hinder the growth of the 
trade. A first impression is very lasting, 
and first impressions of the mango based 
on such fruit are likely to be anything 
but favorable. Asanexample, mangoes 
are frequently to be found in the Wash- 
ington market, but we have never seen 
one that could be called good, even in 
comparison with the Porto Rican fruit. 

This impression will doubtless be dif- 
ficult to dispel; but if really good man- 
goes could be placed in the markets 
their increase in popular favor would be 
certain and the growing of mangoes 
might become a profitable ptrsuit. 

In spite of the fact that in all mango- 
producing countries the natives consider 
the fruit wholesome and perfectly safe, 
prejudice against it exists among some 
military officials and others, who con- 
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From G. N. Collins, U. 


Mango Fruit, showing Method of Packing 


demn the fruit as positively dangerous. 
During the Spanish war this prejudice 
was so strong that the soldiers in Porto 
Rico were prohibited from eating the 
mango, and many beautiful trees were 
cut down. This prejudice probably 
arose from eating the fruit when unripe, 
in which state, like most other fruits, 
it is unwholesome. 

In some parts of I1idia the natives at 
one season of the year live almost exclu- 


S. Department of Agriculture 


without harm. An extract 
from the Pharmacographia 
Indica, in Watt’s Dictionary, 
describes the fruit as “‘ invig- 
orating and refreshing, fat- 
tening, and slightly laxative 
and diuretic.’’ 

The mango tree (A/angifera 
indica) varies in height, ac- 
cording to the variety, from 
little more than a bush to a 
tree 50 to 70 feet high, with 
a trunk 6 to 1o feet high and 
2 feet or more in diameter. 
The leaves are lanceolate, 
about 1 foot in length, taper- 
ing gradually to a narrow 
point, with a smooth, shining 
surface. The young leaves 
are first pink, then red before 
turning green. The top is 
rounded and very dense. The 
bark is gray andsmooth. The 
flowers are small, reddish- 
white, or yellowish, borne in 
large upright racemes. The 
fruit varies greatly, accord- 
ing to the variety. In some 
kinds it is not more than 2 or 
3 inches 1n greatest diameter, 
while others are three or four 
times that size, some weigh- 
ing as much as 4 pounds. In 
form they vary from nearly 
spherical to long and narrow 
like a cucumber, straight or 
crooked. ‘The most common 
varieties are usually from 2 
to 4 inches in length, more or less 
kidney-shaped, with the ‘‘nak’’ or 
stigmatic point more or less produced. 
In color they may be green, yellow, 
In composition the difference 
some the 





or red. 
is no less pronounced, In 
seed is large and the thin flesh be- 
tween it and the skin consists almost 
entirely of fiber attached to the seed, 
while in others the seed is small, and 
in some so nearly aborted that it is 
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easily cut with a knife. In the best 
varieties the fiber is almost entirely 
wanting and the entire fruit consists of 
a mass of juicy, usually orange-colored 
pulp. 

The Anacardiacez, to which the 
mango belongs, include also the tur- 
pentine tree (/istacia terebinthus), the 
original source of turpentine, and it 
seems not at all unlikely that the char- 
acteristic odor of the mango is in real- 
ity due to the presence of turpentine 
or some closely allied substance. Ex- 
udations of a transparent resinous sub- 
stance similar to that of the turpentine 
tree are frequently to be noticed in the 
mango. 

The mango (J/angifera indica) is said 
by De Candolle to be native in South 
Asia or the Malay Archipelago, and re- 
cent authors report it as wild in the 
forests of Ceylon and the regions at the 
base of the Himalayas, especially to- 
ward the east, at an altitude or from 
1,000 to 2,000 feet. Its culture is very 
ancient, as shown by references in San- 
skrit mythology and ancient Hindu folk- 
lore. 

For so old and so useful a plant, its 
distribution was comparatively limited 
until historic times. Tothe west it had 
not passed the Red Sea, being unknown 
in Egypt, while to the east it had ap- 
parently not reached the islands of the 
Pacific. Thespecies is not well adapted 
for distribution by natural agencies, and 
man has probably been chiefly responsi- 
ble for its dissemination. 

In the New World it seems to have 
been first introduced into Brazil, al- 
though it is not known at what date. 

The mango is now a common fruit 
throughout the Tropics of the world. 
It has been developed to the highest 
state of perfection in its home in India, 
where the number of well-marked va- 
rieties is enormous. Mr Maries, of 
Durbhungah, has collected over 500 


varieties, 100 of which he characterizes 
as good. 


Thirty-four of these varieties 
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he describes in Watt’s Dictionary of 


Economic Products of India. Ceylon 
is also famous for its mangoes. Both 


the east and the west coasts of Africa 
have several good varieties. In Aus- 
tralia the culture is fast increasing, and 
it bids fair to become one of the most 
popular fruits. One very fine variety 
is said to exist in the island of St Helena. 
The mango is the most highly prized 
fruit of Guam, where there is a fine 
seedling variety. Itscultivation in that 
island is, however, not a success, owing 
probably to the thin soil, which affords 
such a shallow footing that the hurri- 
canes uproot the trees in all exposed 
localities. In the Hawaiian Islands 
Mr William C. Stubbs * reports: ‘‘ The 
mango is receiving perhaps more atten- 
tion just now than any other fruit. As 
many as twelve or fifteen varieties have 
already been introduced. It is a de- 
licious fruit, and decidedly ornamental 
in any ground.’’ In the New World, 
Trinidad and Jamaica have the largest 
collections, although the drier regions 
of Central America and Mexico may be 
found to offer better seedling varieties. 

In spite of the many discouraging 
frosts that have visited Florida, planters 
of that state are actively engaged in 
propagating good varieties by budding, 
grafting, and inarching, and, if visited 
with no further misfortune, will in a 
few years produce considerable quan- 
tities of high-grade fruit. 

The mango will grow in a variety of 
conditions, and it seems to have little 
preference as to soil, the most important 
requirement being a deep soil that is 
welldrained. As toclimate, it is much 
more exacting, and the fact that the 
tree may thrive well in a given locality 
and yet fail to produce fruit should be 
kept always in mind. The mango will 
be prolific only in regions subjected to a 


* Bull No. 95, Office of Experiment Stations, 
U. S. Department of Agriculture, Report on 
the Agricultural Resources and Capabilities of 
Hawaii, p. 40. 























From G. N. Collins 


Mango Fork (full size) 























From G. N. Collins, U. S$. Department of Agriculture 


Mango Fruit, showing Method of Peeling (natural size) 


considerable dry season. On the moist north side of Porto 
Rico the trees grow luxuriantly, but they are not nearly 
so prolific, nor is the fruit of such good quality, as on the 
dry south side, and in the very dry region about Yauco 
and at Cabo Rojo the fruit seemed at its best, while its 
abundance was attested by the fact that fine fruit was 
selling as low as 12 foracent. In Guatemala and Mexico 
the mango was found at its best only in regions where 
severe dry seasons prevailed. 

Under favorable conditions the mango is very prolific. 
The tree of which a branch is shown on page 323 was 
estimated to have in the neighborhood of 5,000 fruits at 
the time the photograph was taken, and trees quite as 
prolific were seen near Cabo Rojo, Porto Rico ; while trees 
in southern Florida before the freeze of 1886 were esti- 
mated to bear as high as 10,000 mangoes. From this it 
will be seen that with 25 to roo trees per acre enormots 
quantities of mangoes can be produced on very small 
tracts of land, provided the right climatic conditions exist. 

The method of peeling a stringy mango is shown on 
this page. A cut is made around either end of the fruit 
and these are then connected along one side, the central 
strip being peeled off in one piece. The skin remaining 
on the ends of the fruit affords a means of holding it with- 
out the fingers coming in contact with the juicy flesh. If 
in addition a sharp- pointed fork is at hand, this can be firmly 
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fixed in the seed and the skin at the 
ends removed, thus saving the sweetest 
part of the fruit. The illustration on 
page 326 shows a special mango fork 
secured in Mexico by Dr J. N. Rose. 
The long slender tine in the center easily 
penetrates the seed, and the shorter 
outer tines need only to touch the seed 
to prevent it from turning. 

The best varieties of mango have 
hardly any fiber and the pulp is sliced 
with a knife, or sometimes is so soft 
that it is eaten with a spoon. 

Porto Rico seems very well adapted 
tothe production of mangoes and, as the 
plant is strictly tropical and very sus- 
ceptible to cold, would seem to have a 
decided advantage over Florida, where 
good varieties are already successfully 


RAINFALL AND THE 


ANY people think that the 
rainfall, although differently 
distributed through the year, 

averages about the same one year as 
another, or if there is a deficiency one 
year, it will be made upthe next. With 
this erroneous notion in mind, those 
concerned with navigation on the Great 
Lakes have naturally looked for some 
other explanation of changing water 
levels, for from 1888—1go1 they witnessed 
a period of low water so long it seemed 
unreasonable to expect it ever to attain 
its former level. However, a compari- 
son of the level of Lake Erie, as shown 
by the gage at Cleveland, with the rec- 
ord of rainfall along the Great Lakes 
shows a complete correspondence. 

The high water in Lake Erie in 1902 
and the heavy rainfall of that year are 
fresh in the minds of those who live 
near it. 

The Weather Bureau established a 
number of stations on the Great Lakes 


in 1870. The first marked deviation 


from normal level in Lake Erie after this 
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grown, but where, except in the extreme 
southern part, the danger of injury from 
cold is very great. A really high-grade 
mango is unknown in Porto Rico, and 
the first steps toward making their ex- 
portation profitable is the introduction 
from the other islands, or from Florida, 
Mexico, or the East Indies, of grafted 
stock of the best varieties. 

The season of ripe mangoes in Porto 
Rico is fron May to August. By se- 
lecting proper varieties this might be 
prolonged, since in some parts of India 
it extends over a period of six months. 
This would bea great advantage in ship- 
ping the fruit to temperate regions, as 
at present the season coincides with the 
season of temperate fruits, which places 
the mango at a decided disadvantage. 


LEVEL OF LAKE ERIE 


was in 1872, when the water was lower 
than for many years before or after. 
The rainfall that year was below the 
normal at every station on the Great 
Lakes. (I have taken no account of 
stations on Lake Ontario.) In 1876 
the water was higher than for many 
years before and higher than any year 
since. The rainfall was above normal 
at all stations except Marquette, where 
it was nearly an inch below. At Mil- 
waukee the excess was 18.28 inches; 
at Grand Haven, 11.52; at Detroit, 
5.07. 

In 1878 the lake was considerably 
higher than the preceding or following 
year. The rainfall was a little below 
normal at Duluth and Grand Haven, 
but above at all other stations, being 
60.24 inches at Buffalo, where the nor- 
mal is only 38.04, and 53.51 at Cleve- 
land, where the normal is 36.29. 

In 1882 the lake was higher on an 
average than in any other year since 
1876. The rainfall was below normal 
at Buffalo, Detroit, and Milwaukee, but 
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above normal at the ten other stations, 
the excess at most of them being greater 
than the deficiency at any of these three. 

In 1890 the water was higher than in 
the years immediately preceding or fol- 
lowing. The rainfall was not far from 
normal on the upper lakes, but above 
normal at all Lake Erie stations. 

In 1895 the water was the lowest for 
half a century, and the rainfall on the 
Great Lakes probably the least, cer- 
tainly the least recorded at the Weather 
Bureau stations since their establish- 
ment. 

These include all the years that differ 
in any marked degree from those that 
precede and follow. 

If we consider parts of years we find 
also a close agreement between rainfall 
and lake level. Examination of the 
monthly record of lake level at Cleve- 
land led me to think the rainfall at the 
different stations must have been below 
normal for the first half of 1888 and the 
last three months of 1887. On consult- 
ing the record I founditso. To exactly 
account for the stage of the water dur- 
ing brief periods, of course several 
things must be considered—surplus or 
deficiency in the different lakes at the 
beginning of the period, time required 
for water to flow from the upper lakes, 
evaporation, melting of snow on the 
watershed, whether ground is frozen, 
whether rain falls gradually or so fast 
that a larger portion passes quickly into 
the streams. 

Most of the time since 1887 Lake Erie 

lower than for many years 
The rainfall has also been less, 


has been 
before. 
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THE RAILROADS AND FORESTRY 


HE Bureau of Forestry has con- 
tinued this vear ona far larger 
scale the experiments in timber season- 
ing and preservation for the railroads 
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as the table shows. If any one could 
tell us when this dry cycle will give 
place to a wet one, the information 
would be highly appreciated. Perhaps 
the wet one has already begun. At any 
rate, those concerned need not fear any 
appreciable lowering of Lake Erie be- 
low its level in the past decade from any 
other cause than drouth. I believe that 
people now at Cleveland, Toledo, Detroit, 
Milwaukee, and Chicago will live to see 
the water higher than their fathers ever 
saw it. The same cannot be said of 
places on Lake Huron or the northern 
part of Lakes Superior and Michigan, 
for the slow tilting of the earth’s crust 
is such as gradually to lower the water 
in those regions. 


MEAN ANNUAL RAINFALL, ON THE 
GREAT LAKES 

7 Mean in — 

Year inches Mean leficit 

Station. estab- | toDe- since “S wes 

lished.) cember | 1887. aa. 

31,1887 po 

10,00 00s eee 1870 32.8 27.0 5.8 

Marquette.....] 13671 42.3 32.4 —O.I 

Chicaco...6.. 1870 36.7 30.5 6.2 

Milwaukee....| 1870 33.2 28.5 4.7 

Grand Haven. 1871 38.9 30.4 8.5 

PUIVONG «.i.<:5:600:s 1872 37.9 29.7 8.2 

Port Huron.. 1874 45.6 29.3 4.2 

DCO ss isc 6-s 1870 33.6 30.7 2.9 

EOLCUOis 6 5.045] » LOGO 43.7 28.0 AGT 

Sandusky.... 1877 47,5 .T 5 6.0 

Cleveland.....| 1870 37 4 33.1 1.3 

5 eee eee 1573 (3.2 35.2 8.0 

Buffalo. 1870 38.1 36.8 3 
EK. L. Mose.ey. 


NOTES 


which it began last year under Dr Her- 
mann von Schrenk. ‘This work will be 
done for the New York Central, the 
Erie, the Baltimore and Ohio, and the 
Pennsylvania railroads in the East, and 
for the Illinois Central, the Santa Fé, the 
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St Louis and San Francisco, the Mis- 
souri, Kansas and Texas, the Northern 
Pacific, and the Burlington in the South 
and West. 

The scarcity of valuable timbers is 
felt by no class of consumers more 
keenly than by the railroads, which 
use every year I10,000,000 ties merely 
to renew those worn out and decayed. 
The price of timbers has risen in some 
instances to a figure which makes their 
use prohibitive ; in other cases the sup- 
ply is so nearly exhausted that the roads 
have been compelled to look about for 
new timbers. 

The Bureau of Forestry has been 
called on to assist in solving the diffi- 
culty, and has come forward with the 
very practical and simple suggestion 
that the railroads, instead of continuing 
to use expensive, high-grade timbers 
for such a low-grade purpose as that 
of railroad ties, shall use the cheaper 
woods. For example, to the complaint 
of the New York Central that it finds 
it more and more difficult to secure 
longleaf pine ties from Georgia at the 
price it can afford to pay, the Bureau 
suggests that the road use the beech, 
maple, and birch of the Adirondacks. 
The complaint that the timbers rot very 
quickly when laid in the ground is an- 
swered by the suggestion that they 
should be seasoned and preserved, just 
as beech is seasoned and preserved in 
France. The Great Eastern Railroad 
of France has succeeded in making 
beech ties last 35 years by impregnating 
them with tar oils. The unseasoned 
longleaf pine ties used by the New York 
Central last only five years; and the 
beech, if laid green, without seasoning 
or preserving, would in many cases 
last no more than three years. The 
substance of the proposal which the 
Bureau has made to the railroads, and 
which the railroads have thought so 
well of as to adopt, is that experiments 
be made to determine whether cheaper 
timbers may be treated with preserva- 


tives at a cost so low and be made to 
last such a long time that it will pay 
to substitute them for the more expen- 
sive timbers now employed. 

The railroads have thought so well of 
these ideas that they will not only carry 
on under the Bureau’s direction the nec- 
essary experiments in seasoning and pre- 
serving, but have engaged the Bureau’s 
help in learning where cheap timbers for 
ties may be obtained. In other words, 
the railroads have decided that if they 
can be convinced that it will pay to sea- 
son and preserve cheap timbers for ties, 
they will acquire large areas of timber 
lands on which they will grow their own 
trees, cut their own ties, and thus be 
assured of asteady supply. This means 
that some of the great railroads of the 
country are in a fair way to practice for- 
estry on a very large scale, and to em- 
ploy a great many foresters. 

Work of a similar nature to the rail- 
road experiments is being carried on for 
the American Telephone and Telegraph 
Company, which used last year 150,000 
telephone poles and 3,000,000 feet of tim- 
ber in cross-arms. Seasoning experi- 
ments are being conducted on chestnut 
telephone poles near Harrisburg, Pa., 
and on cedar poles near Wilmington, 
Ms & 

Important and valuable as this work 
is to the railroad and telegraph compa- 
nies, it is of far greater importance and 
value to the country at large. The use 
of cheaper timbers for railroad ties is in 
several ways an economic saving; it re- 
lieves the high-grade timbers of a part 
of the heavy demand that is being made 
upon them, opens a market for timbers 
for which there is now little sale, and 
affords splendid opportunities for con- 
servative management of timber lands. 
The work is being prosecuted accord- 
ing to the regular cooperative system of 
the Bureau, by which the field and trav- 
eling expenses of the Bureau’s agents 
are paid by those for whom the work is 
done. 
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New BVork, October (7, 1902. 


Commanser Robert &. Peavy, BL9.N. 
Vashing tow, D.C., 


Dear Six:- 


The Peary Arctic Chib acknowledge’ your 
preliminary report of the I7% ult. and Cotter of the 4'& imot., 
and extends to you ite cordial welcome Upow Your reruriw 
fo country and Rome. Jt honors you for patience, cour ~ 
age and fortitude, undaunted by formidable obstacles; 
thanks you for the wise and effective noe of the meano- 
placed at your Sisposal, and congratulates you upon your 
achievements memorable in the annals of science and 
Sircovery. , 

Alsouring you of our appreciation and regard, we 
Dubseribe ourselves ~ | 
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and periodicals published here and abroad. Our large staff of readers can gather for you more 
valuable material on any current subject than you can get in a lifetime. 


TERMS: 
100 clippings . . $ 5.00 
250 clippings . . . $ 12.00 
500 clippings . . . $22.00 
1,000 clippings . . 








HENRY ROMEIKE'S- 


% tue EAU OF PRESS: CUTTINGS | te 


Pe te 


x and through its 





“Be Union ‘Square, New York 


Reais every paper of importance published i in the United Seitog 
er paper 0 agencies in London, Paris, Berlin and Vienna | 


every paper of importance published in Europe and the British 
Colonies, One subscription on any given subject will bring notices 
from the United States, and if desired also from the. European papers. 


WRITE FOR TERMS 





BACK VOLUMES 


OF THE 


National Geographic Magazine 





The NATIONAL GEOGRAPHIC MAGAZINE has on hand 
a few copies of complete back volumes which may be obtained 
at the following prices: 





Vol. 3, 1891 : : $5.10 | Vol.: 9, 1898 _. . $2.75 
YOR 55 18035. f is eae Vol. 11, 1900. : ie REO 
Vol. 6, 1894-5. : 4.20 

Vol. 7; 1806. . eee Vol. 12, t901 .. : 2.50 
Vol. 8, 1897 : : 3.00 | Vol. 43, 1902 . : 52.66 





The» NATIONAL GEOGRAPHIC MAGAZINE will pay the 
following prices for copies of certain back numbers : 

Vol. 1, 1889, No. 1, $1.00; No. 2, $1.00 

Vol. 2, 1890, No..2, $1.00 

Vol. 4, 1892; No. 1, $0.50; No. 2, $1.50; No. 3, 
$0.50; No. 4, $0.50; No. 5, $1.00; No. 6, $1.00 

Vol. 10, 1899, No. 6, $0.50; Index, $0.52 

Vol. 13, 1902, No. 1, $0.30 


CORCORAN ‘BUILDING, WASHINGTON, D. C. 











"SPECIAL TAPS ‘PUBLISHED BY THE NATIONAL 
GEOGRAPHIC SOCIETY 





s of the ne Philippine (5 feet 2 ‘inches x 3 feet). 
ed under the direction of the War Department. — 


Map of P secik Aftica (46 x 33 inches). 
. Prepared under the direction of the War Department. 


Map of Northeastern China (36x 28 inches). 
Prepared under the ‘direction of the War Department. 


Map of the Chinese Empire, Japan, and the Russian-Manchurian Rail- 
way (§1x7% inches). 


Map of Alaska (28 x 24 inches). 
Prepared under the direction of the U.S. Geological Survey. 


A Series of Twelve Maps on the Alaskan Boundary Dispute. 
Prepared under the direction of Hon. John W. Foster, ex-Secretary of State. 


Chart of the World on Mercator’s Projection (48x27 inches). 
Prepared under the direction of the Hydrographic Office, 


Map of Cuba (18 x7%2 inches). 
Prepared under the direction of Robert T. Hill. 


A Series of Twenty-five Full-page Charts, showing storm tracks and 


methods of weather forecasting. 
Prepared under the direction of Dr. Willis L. Moore, Chief U. S. Weather Bureau. 


By Mail for Twenty-five Cents Each. 


NATIONAL GEOGRAPHIC SOCIETY, 
CORCORAN BUILDING, WASHINGTON, D. C. 








KODAKS, CAMERAS 
AND PHOTOGRAPHIC SUPPLIES 


P  Netiek eae photography has reached such a degree towards perfection 
as to rival the professional art, and, keeping pace with its progress, 
we have opened a special department of KopAKs, CAMERAS, and PHOTO- 
GRAPHIC SUPPLIES, and arranged a dark room where amateurs may develop 
their pictures in,the approved manner and in all the fashionable tones. 
Complete lines of Century, Poco; Premo, and Cycle Plate Cameras ; 
Brownie, Flexo, Bull’s-eye, Bullet, Stereo, Panorama, and Folding Pocket- 
film Kodaks; Developing Machines; Papers, Trays, Printing Frames, 
Rollers, Plates, Films, Mounts, Solutions, Hypo, Lamps, Flash Cartridges 
and Powders; Paste, Graduates, Tripods, etc. 





Brownie Kodaks, Noir... . $ 1.00 Poco-A Cameras; 4x5 - . . . $9.90 
Flexo Kodaks; No.2... . . ' §.00 Pony Premo-B Cameras, 4x5 . 14,40 
Bull’s-eye Kodaks, No.2... 8.00 Pony Premo Cameras, No.5; 4x5 22.50 
Folding Pocket Kodaks .).. 6.00 PiatewRACKS ok i OR 15¢ 
Century Petite Cameras . . . 11.25 Printing Frames .°. . 0c and 5c 
Century Cameras, inodel 20; 4x5 11.25 Brownie Printing Outfits... . 75¢ 
Century Cameras, model 20; 4x5 . 14.40 Hypo, pkge. Bt LY a pen a 1 5c 


WOODWARD & LOTHROP 


NEW YORK WASHINGTON PARIS 











PRESS OF JUDD & DETWEILER, WASHINGTON, D.C. 








